Obesity is still a growing public health problem in the UK and many healthcare workers find it challenging to have a discussion with service users about this sensitive topic. They also feel they are not competent to provide the relevant heath advice and are seeking easily accessible, evidence-based, mobile health learning (mHealth). mHealth applications (apps) such as the Professional NoObesity and Family NoObesity (due for release late 2018), have been designed to: support families with making sustainable positive behaviour changes to their health and well-being, ease pressure on practitioners' overweight and obesity care related workloads, as well as to support the education of professionals, students and service users. This paper describes the process of designing the apps from the inception of the idea, through the stages of research, app builds and testing. The processes of collaborative working to design and develop the apps to meet the needs of both service users and health professionals will also be reflected upon. Childhood obesity is an complex problem and whilst it is recognised that the NoObesity apps cannot singlehandedly resolve this health crisis, it is proposed that they can support families to identify and reduce the barriers that prevent them from living healthier, happier lives.
Introduction
Public Health England's (PHE) National Childhood Measurement Programme (NCMP) shows a downward trend for excess weight, overweight and obesity in boys aged 4-5 (=reception) over the past decade (Fig 1) , but a year-on-year upward trend for obesity and excess weight for boys and girls aged [10] [11] (=year 6) [1] .
Fig 1 Prevalence of obesity by age and sex. [2]
The health secretary announced at the 2015 PHE conference that one of the government's key priorities is reducing childhood obesity through adult education. However, research by King [3] demonstrated that health professionals felt that they already made weight, overweight or obesity part of their routine healthcare consultations. Therefore, it could be argued that the solution may not be as simple as 'educating the adults', and perhaps professionals need to refresh their learning delivery techniques or that the method for delivering such education should be modernised. A systemic review by Mosa et al. [4] highlighted the importance of mobile healthcare (mHealth), which is already being used successfully to enhance current healthcare provision [5] . Research conducted by King [3] with service users and health professionals highlighted the potential for mHealth in relation to use for families with overweight or obese children and their health professionals. Cugelman [6] suggested that gamification principles are closely related to principles that have been proven to work in relation to behaviour change such as challenges and effective motivation to maximise potential. Whilst it is acknowledged that gaming itself may not seem appropriate for healthcare education, its principles may be effective in relation to facilitating mHealth behaviour change.
Background
One of the UK government's key priorities is reducing childhood obesity through adult education. However, discussing obesity with patients can be difficult for healthcare workers and many do not feel confident enough to initiate such conversations and complete them with competence. The Maternal and Childhood Obesity (MaCO) package is Bournemouth University's standalone distance e-Learning, designed to support healthcare workers in increasing their knowledge and confidence needed to have conversations with services users who are overweight or obese, or whose children are [7] . MaCO can be studied anywhere as long as the learner has an internet connection.
Learner' feedback has demonstrated that MaCO has the long-term potential to improve maternal and childhood health outcomes through the provision of effective advice and guidance; helping service users to make suitable lifestyle choices and encouraging behavioural motivations. However, it does not readily support those who need ad-hoc or offline learning and support whilst working clinically. Furthermore it does not offer service users the opportunity to learn how to make behavioural modification to their own health and wellbeing beyond the consultation with their named healthcare worker.
Research undertaken with healthcare workers and families confirmed the need for mHealth content individually targeted to help achieve the best outcomes for both. Bennett et al. [8] argued almost ten years ago that children are digital natives, and that adults are rapidly becoming digital 'immigrants' who will turn to mobile technology when seeking answers [9] . Topol [10] noted that healthcare is moving towards digital medicalisation thereby allowing healthcare to be increasingly delivered by wireless technology which in turn will empower the patient to not only take more responsibility for their healthcare and work in partnership with their provider of health improvements.
Dennison et al. [11] concurred, stating that smartphones are have the potential to deliver health interventions but cautioned that there were limitations such as providing accurate and timely information with minimal effort required from the user, which could restrict length of engagement. Morrison et al. [13] concluded that smart phones were linked to increasing engagement with health-related goals. The above combination of factors gave rise to a proposal being put forward to Health Education England to develop learning content that could be used with mobile learning technology to facilitate positive change in relation to obesogenic behaviours.
Methodology and methods
The research was undertaken using a constructionist approach. This qualitative study identifies people's perceptions and understanding of their health care experience. Phenomenology is situated in the interpretive approach that allows analysis of experiences via descriptions and can thereby give voice to that which would not normally be made explicit [14] . This methodology helped to identify ways to improve obesity health services from the perspectives of service users and the health professionals who currently provide care to those who are overweight or obese. Ethics approval for the project was granted by Bournemouth University and participants were sourced via healthcare workers' word of mouth, and social media using 
Service user survey, focus group and sampling
The service user focus groups were all undertaken online using the FocusGroupit platform where 13 participants responded to questions set by the interviewer and also discussed questions with each other. The service user survey was undertaken using the Survey Monkey platform and six participants chose this method to respond to the questions. 
Health professional survey, focus group and sampling
The online focus group included 18 health professionals and 14 contributed to a survey using the same platforms as described above. They were invited to respond to a range of questions targeted at determining what mHealth functionality would be best suited to improve their skills and confidence related to supporting families with overweight or obese children to identify and make positive, realistic and sustainable lifestyle changes. The answer transcripts were analysed to identify themes within their responses. This method of data collection captured insights which helped to identify the challenges and issues experienced when trying to prevent / manage overweight and obesity.
Once the content draft was written, and approved by the steering group, service users and general public were asked to review the apps' content.
They provided requested feedback on whether the content was easy to read and compelling, suitable and likely to help their family to make healthier choices, what could be improved and what they liked about the content, Health professionals were also asked to review the content and asked similar questions including whether they felt the content had currency for their area of work and practice and would help them to support families to make healthier choices. Their feedback was applied as appropriate and then a prototype of the core functionality in the Family app and the Health Professional app were created. These prototypes consisted of visual designs of key screens which testers could click through, 13 people participated in the Family app user acceptability testing and 13 participated in the user acceptability testing of the health professional version of the app after which further modifications were made before moving to production. In total the app development company completed 23 builds before the apps were ready for the final user acceptability testing (UAT).
Research findings
Key themes related to service users and providers in relation to support around reducing obesity were: From the above key themes, it was clear that the apps needed to:
 Empower -to recognise the experiences people bring and therefore the tools had to be empowering in supporting families to address obesity.
 Offer parenting tips -to address challenges with encouraging positive health behaviours with children.
 Be responsive to barriers -put up by parent/carers who are being supported by healthcare workers and help them to identify individualised solutions.
 Acknowledge -that sustained behaviour change takes time and that support for overcoming barriers is vital.
 Provide easy and simple ideas -to support parents/carers and professionals to identify quick ways to support healthier eating and increase activity.
 Highlight -that portion size is important in addition to eating healthily and exercising.
Our findings mirror Lupton's [16] advisory caution that app developers need to ensure there is a balance between what is promised from use of the apps with what can realistically be expected from the average app users as well as mitigating the risk of the app content appearing to be coercive. It was also clear that the development of this project pivoted on putting service users at the centre of the behaviour change process. This ties in with Rollnick's [17] suggestion that there is a need to move towards a partnership model, with service users being supported to assume ownership of their health decisions by the healthcare workers. The importance of this is supported by the eight dimensions of humanisation of healthcare which puts the individual at the cente of care [18] .
Collaborative processes
The NoObesity apps were designed and developed by a project collaborative formed of health professionals, academics, technical experts from the app development company, behaviour specialists, teachers, childhood obesity specialists, and public health specialists. Collaborative working facilitated the design of apps and content was written to provide individual user specific evidence-based information, guidance and support to families and health professionals. A design day was held to identify ways in which the research findings could be addressed throughout the apps. The key themes from the research had been developed into personas by the app content author which were then used in the design process to identify and agree the app sections.
The personas helped to keep design day participants focused on the key aim of the apps; to support service users and professionals with challenging and working towards changing overweight and obesogenic behaviours. The project collaborative worked together to develop solutions to the issues and challenges identified by the research. These proposed solutions were then tested further with service providers and users which informed the final structure and functions to be made available in the finished apps.
Project Steering Group
Following the app design day, topic experts were identified to complete the formation of the steering group which included members from around the UK.
This group met quarterly to provide the governance, steer and topic expertise to the overall development of this project. The apps' content was written using a person-centred approach where service users were made central to the care offered by the apps through application of Wessex Making Every Contact Count (MECC) techniques [19] . The steering group were asked to review the content of the apps after it was written by the first author. This led to some challenging discussions in which many professional viewpoints and discipline specific agendas were proposed or contested. Due to all members of the steering group understandably wishing for the apps to provide the optimum focus related to their specific discipline, and the need for balance in the overall advice given, there was some instances of protracted discussion in face to face meetings and subsequent virtual meetings until majority agreement could be reached.
Discussion
The apps' content was written to contribute to the childhood obesity agenda through training and education of the healthcare workforce with a modern edge added by offering the content as an app to support mHealth learning for both service users and service providers as well as healthcare students. The apps were named NoObesity Professional and NoObesity Families by children who took part in a primary and secondary school competition across
England. This method of naming the apps was chosen to make them more appealing to service users who would be within the same age demographic when the apps were recommended to them as part of their weight management consultation.
The NoObesity Professional app is a set of tools that can be used with families as part of a consultation visit to increase the confidence, knowledge and skills of the parents/carers of children who are obese or overweight. It also includes learning content -in the form of case studies -to help familiarize healthcare workers and healthcare students with holding conversations about healthy weight and lifestyle choices. Healthcare workers can see the goals, barriers, strategies, progress, points and awards of linked families, making them better able to provide tailored advice to the families, to help them achieve their goals. This is based on research findings that standard generic health advice simply doesn't work for most families.
"No one size fits all and we are all different and have different needs" Respondent 2 "When you don't understand the measurements being used to assess your child, and how changeable the whole thing is, if your child doesn't fit into what
is considered normal then the feedback can be worrying." Respondent 1
"They were clear with their information, but it was inconsistent advice and didn't seem to take my opinion into account." Respondent 12
Both NoObesity apps include the Wessex MECC approach which is designed to support service users with identifying their own solutions for change [19] .
The NoObesity Professional app also contains advice on how to best support service users in the context of the family as a whole, how to handle common objections from parents and children, progressive scenarios for immersive learning, games, learning challenges and useful links. In addition, and intended as a companion to NoObesity Professional app, the NoObesity Families app content can be used by families when they are on their own without the support of their healthcare workers. After consultation with a healthcare worker, families set health goals, identify potential barriers and strategies to overcome them, record their progress towards their goals, earning points and awards as they go. Families are encouraged to link accounts to healthcare worker accounts. The NoObesity apps' content also include parenting tips, games for the children and parents to use for learning about portion sizes, energy expenditure, how to change recipes to healthier versions and useful links to free family outings and local exercise opportunities. Kayyali et al. [20] intimate that counselling and health information can be included within app games to increase appeal and subsequent use. This further supports the research conducted by the Royal Society of Public Health [21] who published a childhood obesity strategy in which they stated that over 85% of children wanted to learn more about nutrition, and to receive increased promotion of age appropriate healthier physical activities, amongst other advice. Whilst it can be seen that games within the apps as a method for delivering information will certainly appeal to the younger NoObesity app users, Knight et al. [22] highlight the need for mHealth apps to be evidence based in order to be useful for improving health.
Those who contributed to the health professionals' aspect of the research for Therefore, the aims of the apps are to achieve a change in service users' attitudes in relation to the importance of a healthy weight and lifestyle and to achieve a change in the service providers' attitude towards supporting clients with behavioural modification related to reducing weight and improving lifestyle. The ultimate intended outcome is that these apps encourage and support positive lifestyle changes to become autonomous at an individual client led level and that these are sustainable and transferrable from parent to child.
Lessons learned and potential limitations
The primary proposal had been to research, develop and write content for one app for health professionals to use for their own learning and to support them during consultations with overweight and obese service users. Research identified that there was a need for two targeted apps rather than the one that was initially proposed, in order to allow focus of information provision to be steered appropriately. This streamlined focus was for two main reasons: first, This consequently delayed the apps' release date for use by health professionals and service users and our future research.
Conclusion
The project developed two standalone apps which can be paired to expand their use. The professionals' app delivers storyline-driven content to offer authentic practice within realistic scenarios, and the enquiry-based behavior change content of the families' app encourages and sustains the drive to selfmotivate on the part of the service users. 
